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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an innage pickup device capable of 
quickly focusing without necessitating a sensor used only for focusing on a 
subject. 

SOLUTION: Spectacle-like holes 2a and 2b fomned in an aperture blade 2 
are arranged at a photographic luminous flux position A, and the holes 2a 
and 2b are successively shielded from light by a light shielding blade 4 so as 
to divide the photographic luminous flux. Electrical signals by the 
photographic luminous flux passing through respective holes 2a and 2b are 
read out of the image pickup element 6, then, a distance to the subject is 
calculated based on the phase difference, and then, the focusing lens la is -^^^^^Iw^S^]^^^^^^^ 
moved so as to focus. After focusing, the aperture blade 2 is rotated so as to 
arrange a desired aperture hole at the photographic luminous flux position 
A, then, photographing is performed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the focus doubling (focus) 
about image pick-up equipment. 

[0002] 

[Description of the Prior Art] Conventionally, there is the so-called phase contrast 
detection method in the auto-focusing (automatic-focusing accommodation) technique in 
a film-based camera. Drawing 8 is drawing showing the principle of this phase contrast 
detection method. In this drawing, 101 shows a taking lens, 102 shows the drawing 
location of said taking lens 101, and 103 is the focus side of said taking lens 101. 
Moreover, 105 shows the photography flux of light and the flux of light which 105a 
extracted and passed through the field a of a location 102, and the flux of light which 
105b extracted and passed through the field b of a location 102 are shown. As shown in 
this drawing, while the photographic subject is focusing to the focus side 103 with the 
taking lens 101, the flux of light which passes through the fields a and b of the drawing 
location of a taking lens 101 is in agreement in respect of [ 103 ] image formation. 
However, to the focus side 103, in the location of 103a, the flux of light which passes 
through the fields a and b of the drawing location of a taking lens 101 will not be in 
agreement, and a gap will produce it in a corresponding-points location in the location of 
103a according to the distance between the fields a and b of the drawing location of a 
taking lens 101, and the distance of the focus sides 103 and 103a. A phase contrast 
detection method is extracted using this principle as the amount Y of gaps of the image of 
******** which passed through the distance X and said fields a and b of a drawing 
location of a center to center, and carried out image formation to the location of 103 a, and 
calculates the amount Z of focus gaps of a taking lens geometrically from the distance L 
fi-om a field to 103 a. [ of a taking lens 101 ] [ of Fields a and b ] For example, supposing 
103a is an image pick-up side in drawing 8 , it turns out that it becomes X:Y=L-Z:Z. 

[0003] The so-called mountain-climbing method to which a high frequency component is 
taken out from the video signal outputted fi-om the image sensor in the video camera on 
the other hand, and the location of a taking lens is changed so that the high fi-equency 
component may serve as maximum is in use. 



[0004] 

[Problem(s) to be Solved by the Invention] However, since said phase contrast detection 
method was led to the sensor in which a part of photography flux of light was prepared 
out of the photography flux of light until now, a sensor, a device, etc. for it were required 
for it, and were complicated. Moreover, since said mountain-climbing method searched 
the focus location, changing the image formation location of a taking lens, it required 
time amoimt, and when it was adopted as the electronic camera which mainly photos a 
still picture like an electronic "still" camera, it had a possibility of missing a shutter 
chance. 

[0005] This invention was not made under such circumstances, does not need the sensor 
of dedication for focus doubling to a photographic subject, but aims at offering the image 
pick-up equipment which can do quick focus doubling. 

[0006] 

[Means for Solving the Problem] In order to attain said object, image pick-up equipment 
consists of this inventions in the passage of the following (1), (2), and (3). 
[0007] (1) The photography optical system which forms a photographic subject image, 
and the image sensor which changes into an electric signal the photographic subject 
image formed of this photography optical system, A pupil division means to be image 
pick-up equipment equipped with a signal-processing means to generate a necessary 
video signal from the electric signal acquired by this image sensor, and to divide serially 
the photography flux of light of said photography optical system into at least two fields. 
Image pick-up equipment equipped with a focus operation means to calculate the amount 
of focus gaps of said photography optical system from the electric signal acquired by 
changing the optical image in which image formation was carried out by the photography 
flux of light which passes through a field different, respectively divided by this pupil 
division means with said image sensor. 

[0008] (2) a pupil ~ division — a means ~ photography — optical system — an optical axis 
~ a core - the symmetry ~ preparing ~ having had ~ two — a ** — a hole - having - a 
gobo ~ said - two — a ** ~ a hole — inside — either - alternative ~ protection from light 
- being possible - protection from light - a means - having ~ **** — the above — (~ 
one -) - a publication - an image pick-up ~ equipment , 

[0009] (3) a pupil - division — a means ~ at least — one — a ** ~ a hole ~ having — 
photography — optical system — the flux of light — shading — a gobo — said — a gobo — a 
hole — said - photography ~ optical system — an optical axis — abbreviation ~ a 
perpendicular direction - moving - making — migration ~ a means ~ having —****-. 
the above ~ (— one -) - a publication - an image pick-up ~ equipment . 

[0010] 

[Embodiment of the Invention] The example of an "electronic "still" camera" explains 
this invention in detail below. In addition, this invention is not limited to an electronic 
"still" camera, and can be carried out with the image pick-up equipment of the proper 



format of having image sensors which change a photographic subject image into an 
electrical signal, such as a video camera. 

[001 1] Moreover, although an example performs an automatic focus, this invention is not 
limited to this, and in case it focuses manually, it can also be carried out in the form of a 
********** focus aid where a focusing point is directed. 

[0012] 
[Example] 

(The 1st example) Drawing 1 is the block diagram showing the 1st example of the 
"electronic "still" camera" which carried out this invention. In this drawing, 1 is a taking 
lens and la is a focus lens (it is also called a focal lens) for changing the focus location of 
a taking lens 1. 2 is the drawing wing (it corresponds to the gobo of a claim) prepared in 
the drawing location of a taking lens 1, Hole 2a of the shape of glasses for extracting as 
some kinds of restriction from which the diameter of opening differs, and bisecting the 
diameter of opening horizontally, and 2b are prepared. Such restriction is prepared on the 
concentric circle, and when this drawing wing 2 rotates at the core of said concentric 
circle by the motor 3, each restriction can insert them into the flux of light of a taking 
lens L 4 is the protection-from-light wing which shades one side of hole 2a of the shape 
of said glasses, and 2b by tums, and is rotatable by the motor 5. 6 is an image sensor 
which changes into an electric signal the optical image by which image formation was 
carried out with the taking lens 1. 7 is a release carbon button which emits a release 
signal by being operated. 8 is a photometry means to measiu-e the strength of the light in 
the brightness of a photographic subject from the output signal of said image sensor 6. 9 
is a ranging means to calculate the amount of focus gaps from the output signal of said 
image sensor 6. 10 is a lens migration means to which said focus lens la is moved 
according to the amount of focus gaps obtained with said ranging means 9. 1 1 is the 
signal-processing section which changes into the video signal of a necessary format the 
signal acquired with the image sensor 6. 13 is memory which memorizes the video signal 
acquired in said signal-processing section 1 1. 14 is a system controller which controls the 
whole electronic "still" camera. 

[0013] Next, actuation is explained. Drawing 2 is a flow chart which shows actuation of 
the electronic "still" camera of drawing 1 . In addition, xmless it refuses especially, a 
system controller 14 shall perform all actuation. In this drawing, if the power source 
which an electronic "still" camera does not illustrate probably is switched on (SlOl), it 
will be in a photography standby condition (SI 02). Drawing 3 is drawing showing the 
operating state of the drawing wing 2 and the protection-from-light wing 4 here, and the 
circle A shown by the dotted line is the photography flux of light of the taking lens 1 of 
drawing 1 in this drawing. And it extracts to a power up, and the physical relationship of 
a wing 2 and the protection-from-light wing 3 is in hole 2a of the condition of drawing 3 
(a), i.e., the shape of said glasses of the drawing wing 2, 2b is in the flux of light location 
of a taking lens 1, and said protection-from-light wing 4 is shading hole 2a of the shape 
of said glasses. 



[0014] If it retums to drawing 2 , the release carbon button 7 is operated by SI 02 and a 



release signal is emitted, the brightness of a photographic subject will be measured by the 
photometry means 8, and the drawing value and the exposure time at the time of 
photography will be set up (SI 03). 

[0015] Next, according to the brightness of a photographic subject, predetermined time is 
exposed to an image sensor 6, the signal of the predetermined area of the image pick-up 
side of an image sensor is read, and it outputs to said ranging means 9 as the first ranging 
signal (SI 04). Next, the protection-fi-om-light wing 4 is driven by the motor 5, is 
extracted like drawing 3 (b), and shades hole 2b of the shape of said glasses of a wing 2 
(SI 05). protection fi-om light of hole 2b of the shape of said glasses has set the 
protection-fi:om- light wing 4 ~ in spite of being absent, promptly, exposure of 
predetermined time is again performed to an image sensor 6, reading appearance of the 
signal of predetermined area is carried out, and it outputs to said ranging means 9 as the 
second ranging signal (SI 06). 

[0016] With the ranging means 9, if the first and second ranging signal is acquired, 
correlation of each signal will be searched for, the phase contrast of each signal is 
searched for, and the gap direction and the amount of gaps of a focus of a taking lens 1 
are calculated from the phase contrast (SI 07). 

[0017] Since hole 2a of the shape of said glasses and the phase relation of 2b are prepared 
with a precision sufficient at the drawing wing 2 here, the error of the distance X 
explained by drawing 8 can be disregarded, and it will depend for the precision of a focus 
gap only on the phase contrast precision searched for from said first and the second 
ranging signal, and the judgment of whether the amount of focus gaps calculated with the 
ranging means 9 is predetermined within the limits -- carrying out (SI 08) ~ said amount 
of focus gaps - predetermined ~ when out of range, the lens migration means 10 moves 
focus lens la according to the focus gap direction and the amount of gaps which were 
calculated by the ranging means 9 (SI 09). In addition, when the amount of gaps of the 
focus of a taking lens 1 is less than a permissible dose in SI 08, it shifts to SI 10 promptly. 
Moreover, after migration of focus lens la is repeated until the amount of gaps of the 
focus asked for actuation of SI 04 to SI 09 by the ranging means 9 becomes within a 
permissible dose. 

[0018] When the amount of focus gaps comes in tolerance, the drawing wing 2 rotates by 
the motor 3, and it is set as the drawing value defined by SI 03 (SI 10). Moreover, 
simultaneously, the protection-from-light wing 3 is driven by the motor 5, and is 
evacuated from the photography flux of light A like drawing 3 (c) (SI 1 1). However, it 
extracts, and when [ whose path of a value was the same path as restriction 2a of the 
shape of said glasses, and 2b ] set by SI 03, where one side of hole 2a of the shape of said 
glasses and 2b is covered by the protection-from-light wing like drawing 3 (d), the 
restriction of another side is moved focusing on the flux of light of photography optical 
system. And after taking a photograph by the exposure time as which six was determined 
with the image sensorS103 (SI 12), carrying out reading appearance of the charge signal 
accumulated in the image sensor 6 and being changed into the video signal of a format 



necessary in the signal-processing section 11, memory 13 memorizes (SI 13). One 
photography actuation is ended above. 

[0019] As explained above, according to this example, the sensor of dedication for focus 
doubling is not needed, but quick focus doubling is made. Moreover, since the restriction 
of the shape of glasses for ranging and the restriction at the time of photography are 
prepared in one drawing wing, it is effective in the ability to arrange each restriction in an 
ideal location to the drawing location of the direction of an optical axis of a taking lens. 
[0020] In addition, hole 2a of the shape of glasses of said drawing wing 2 and 2b may be 
made into a configuration like drawing 7 so that the passage quantity of light may 
increase as much as possible. In this drawing, B is the photography flux of Ught and 21 
and 22 are the holes of the shape of glasses equivalent to hole 2a of the shape of said 
glasses, and 2b. In this case, since the quantity of light which passes through a glasses- 
like hole increases, there is a merit that focus doubling becomes possible also to a darker 
photographic subject. 

[0021] (The 2nd example) Drawing 4 is the block diagram showing the 2nd example of 
the "electronic "still" camera" which carried out this invention. In addition, what has the 
same function as the 1st example has shaken the same number, and also omits 
explanation. In this drawing, it extracts and the restriction of some kinds which were 
prepared in the drawing location of a taking lens 1 whose diameters of opening are a 
wing and differ is prepared on the concentric circle, and when this drawing wing 20 
rotates at the core of said concentric circle by the motor 3, each restriction can insert 20 
into the flux of light of a taking lens 1 . 

[0022] Next, actuation is explained. Drawing 5 is a flow chart which shows actuation of 
the electronic "still" camera of drawing 4 . In addition, unless it refuses especially, a 
system controller 14 shall perform all actuation. If the power source which an electronic 
"still" camera does not illustrate probably in this drawing is switched on (S201), it will be 
in a photography standby condition (S202). If the release carbon button 7 is operated by 
S202 and a release signal is emitted, the brightness of a photographic subject will be 
measured by the photometry means 8, and the drawing value and the exposure time at the 
time of ranging and photography will be set up (S203). And the drawing wing 20 drives 
by the motor 3 so that the restriction according to the drawing value may be inserted into 
the flux of Hght of the photography optical system 1. 

[0023] Drawing 6 is drawing showing the relation between the drawing wing 20 at this 
time, and the flux of light of a taking lens 1 here, and the circle A shown by the dotted 
line is the photography flux of Hght of the taking lens 1 of drawing 4 in this drawing. 
Drawing 6 (a) is drawing having shown the condition at this time, and 20 is in the 
location as for which extract and corresponding to value restriction 20determined a 
carried out specified quantity eccentricity to the flux of light core of a taking lens 1 by the 
drawing wingS203. It returns to drawing 5 , then, predetermined time is exposed to an 
image sensor 6 according to the brightness of a photographic subject, the signal of 
predetermined area is read, and it outputs to said ranging means 9 as the first ranging 
signal (S204). Next, it extracts, and a wing 20 is driven by the motor 3, and is extracted 



like drawing 6 (b), and restriction 20a of a wing 20 is moved to a symmetric position (it 
is perpendicularly to the optical axis of photography optical system) from the location of 
drawing 6 (a) to the flux of Ught core of a taking lens 1 (S205). After the drawing wing 
20 stands it still thoroughly after this, exposure of predetermined time is again performed 
to an image sensor 6, the signal of predetermined area is read, and it outputs to said 
ranging means 9 as the second ranging signal (S206). With the ranging means 9, if the 
first and second ranging signal is acquired, correlation of each signal will be searched for, 
the phase contrast of each signal is searched for, and the gap direction and the amount of 
gaps of a focus of a taking lens 1 are calculated from the phase contrast (S207). and the 
judgment of whether the amount of focus gaps calculated with the ranging means 9 is 
predetermined within the limits - carrying out (S208) ~ said amount of focus gaps - 
predetermined ~ when out of range, the lens migration means 10 moves focus lens la 
according to the focus gap direction and the amount of gaps which were calculated by the 
ranging means 9 (S209). In addition, when the amount of gaps of the focus of a taking 
lens 1 is less than a permissible dose in S208, it shifts to S210 promptly. Moreover, after 
migration of focus lens la is repeated imtil the amount of gaps of the focus asked for 
actuation of S204 to S209 by the ranging means 9 becomes within a permissible dose. 
[0024] When the amoimt of focus gaps becomes within tolerance by S208, the drawing 
wing 2 rotates by the motor 3, and is moved to the location the flux of light core of a 
taking lens 1 and whose core of restriction 20a correspond as shown in drawing 6 (c) 
(S210). And after taking a photograph by the exposure time as which six was determined 
with the image sensorS203 (S21 1), carrying out reading appearance of the charge signal 
accumulated in the image sensor 6 and being changed into the video signal of a format 
necessary in the signal-processing section 11, memory 13 memorizes (S212). One 
photography actuation is ended above. 

[0025] hi addition, although the diameter of drawing which was defined by S203 and 
which extracts, and is used in ranging actuation of S204 and S206 when the path of a 
value is larger than the one half of the diameter of disconnection of a taking lens 1 is 
smaller than the one half of the diameter of disconnection of a taking lens 1, the thing of 
the largest path in inside is chosen. The insufficiency of the Ught exposure to the image 
sensor 6 at this time shall be amended by developing the exposure time. At this time, the 
thing as which it was determined by S203, which extracted and responded to the value 
and for which it extracts and a path is chosen cannot be overemphasized S21 1 . 

[0026] hi this example, since the sensor of dedication for focus doubling is not needed, 
but quick focus doubling can be made, it can extract fiirther according to the brightness of 
photographic subject li^t at the time of ranging and a path can be chosen as stated 
above, it is effective in ranging being possible to the photographic subject of wide range 
brightness. 

[0027] 

[Effect of the hivention] As explained above, according to this invention, the sensor of 
dedication for focus doubling to a photographic subject is not needed, but focus doubling 
to a photographic subject is made quickly. 



[0028] Moreover, in invention according to claim 2, precision can form spacing of two 
holes well, and since the error factor at the time of a focus gap operation can be reduced 
by that cause, focus gap operation precision can be improved. Moreover, since a switch 
of protection from light of said two holes can be performed without taking into 
consideration the settUng time of said protection-from-light means by establishing a 
protection-from-light means to shade either of said two holes selectively, as a result, 
actuation of said pupil division means can be made quick. 

[0029] Moreover, a pupil division means can be done in a easier configuration by 
constituting from invention according to claim 3 with a migration means to move the 
gobo which shades the flux of light of the photography optical system which has at least 
one hole for the important section of a pupil division means, and this gobo to the optical 
axis and abbreviation perpendicular direction of said photography optical system. 



[Translation done.] 
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wmLtzmssxffmmimiX'% . \iyYinxmmi. 

tirz\:yv^mim^mnx'hhii^tpffm^i^ 
( s 1 0 8 ) , mixy v-nxmjm^W[-x'h'> 
am^iuyxm^m oiimm^&9izX'^xm> 

i^tu::\::y J:l^m«ciS tT ey b uy 

XlaSr»»3-l*-S (S109) . ^iJSlOBtlil^ 
1^ yx 1 <o fy h <o-rti»*^«»WrtT*> 
m.*>iz s 1 1 0 tc^tf-r * . iiTt ty Mx- y X 1 aeo^ 
mas 1 04*>iJ,S 1 0 9c7)ij>f^$-a!|^^g9KJ:o 

[00181 \fyh-mmm^mmz^j:^tzm^\:i. 

«?0^2ttt-^'3fcJ;-pTlHli)S<l. S103-CS 
«>^>ti>t:«['}MK^S*t& ( S 1 1 0 ) . ^^I^i^t 

memsii^-iS'SizX'yxmm^ti. 03 (c) <o 

i 3fc:^3l£«A*-/i,iiS^5 ( S 1 1 1 ) , (HLS 1 
0 3TffitoA,ixfc«['5ffl<o@*^meiR^«o«?05X2 
a, 2btl^-«S-C*>-?itJ^{iH3 (d)cOj;dt 
BuiaRM4^c05^:2a, 2b<^)-JrS:ig3^ffiT'S-o3ttt 

^LTSIM*^6tiSl0 3-C^a6A>iX)tS3ira 
TSI^^Itv^ ( S 1 1 2 ) . JjMI*^ 6tC#S§iTJt« 

mm^iz^m^tvrzm. ^tu 1 3tEe$ii5 ( s 1 
13). vihx' 1 mcnwmwmim-tt . 

[00191 mJKBB Lfc J: ^ iitJf. 
try^^i?-a:^0:C:i6c7)l|:fflco^:y■9■5•^^^Si:^^f. 
ir^tryb-g-t)-WJT-^S. ^3ta!lffiO:':i«>c?)llliteo«? 

x\ ^ti^ti(m*):fz^imi^yxcom^{^<m*)U 
mizi(ttxmm&Mizmm.x'^ s h\^'>tim^h 

[00 201 ^tJBfliaK 0^2 OBBM^O:^ 2a, 2 

b j4-c-# h tmm^tA^mt hi.o\,zmi<^xo^£m 

«tL-Ctm\ IBIEtisi^T. mi!m^x\ 2 



5 

1, 2 2immmm'R2a, 2bizm'^ti^^ 

[0021] {m2<nmm) m4ii:^m^m&Li:: 
"%=^7.^)Vi]^v" <m2<r)immk^-tru', 9m 

2 0 amuyx 1 <m ofist^tt ^>iTJt«^ 
[0022] mzmi^{:mm-ri> . b 5 uma cDm^fx 

i^KBr'^j^rv^KOlimi^T >- 1 4 

«OH^t^:V^«3i*«SA2ni, t ( S 2 0 1 ) . 
««t«i:5:S (S20 2) . S20 2'CV^)-Xif^9> 

KOfflfcit/SJKiefSA^l&^^n^. (S203) . -eL 
ffA$tiSJ:3. mW&2 0ili=^-9 3\.zii'>XWm 
[0023] C:C:T'@6JiC:<0i:§<7)«?')^2 0tS 

5. 06 (a) {ivlcOfc#c7)^jt®S-*L/::H-e. g?0^ 
©2 0{±S 2 0 3-C-yi^$ix>t«?')etl5t>teE05^2 

m^t:m;^tiiu m-mm^tLxmmm^miz 

ai^J-rS (S204) . »:fcS'5^2 0«t-^'3t 

i-^xmi^ti. me (h) ff)Xoizm*)mk20(m 
*)^20a^me (a) c^m^^i^v^yxico^ 
'^'i^tzidtxm^^m. m^^f^comnzm.^ 

izms^^t (S205) . i<ofM?Om2 0*>' 

i: Lxmimm^miztii:h-t?> ( s 2 o 6 ) . sus^ 

^(omsm'(^mm]^yxi<7)\iyv<^-rii-)j\^tiXx/ 
•rtimmmh ( s 2 0 7 ) . ^Lxmm^m9x^ 
mtitz\:^yhi'tiAm^mAm'S>i>i}^*^n^ 
(S2 08) . mmifyh-nxmm^mm9\-x 
h^ti^iiuyxm^n. 1 otiasis^gg o-c 
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VyXla^ilimt^h (S209) . ^t3S208-C 

^«tt^5t s 2 1 0 fc^fif-rs . iit M^yx 1 a 

O^i&^i S204*>4>S209 OiW-SrSJiEf^g 9 tC 
J: '>xm>hfitz\:y V<nrnxAim^m;XHz^j:^ t 

xm^m-. 

[00241S208 -cfy v-rtimm^^miiz 

=5ro;tJ^«. «^0^ffi2{it-^'3tcJ;o-CllIB$ 
il. 06 (c) tS^-riotcg^l^yXKO^t^+'ll^fc 
10 igS')5^:2 0ac7)+'i:^i6i^lrr&fiBt^§ilS (S2 
10).^ LXWmTe\tS 2 0 3-t'Sa6(i>iutS3t 

|^T1i^^^T^^ ( s 2 1 1 ) . mm^^e lizwm^ti 

( S 2 1 2 ) . JjUiT 1 lHlc7«»f^^»T^S. 
[00251 ^t>. S20 3TSto/c.iTJt«2'5fflcOgi{p 

W^\yyxicnm&m^X*)±^\<^ii. S20 
4fcJ;tXS 2 0 6fioailEI(rfrCfflV^ii,iiSgJ OSfili^ 
vyx 1 <oracg«o^di-J: O-'h? v^t><7)«o«t>-ct -obii 

ii<r)t-th. ^<7)fc# S2 1 1T'{±S2 0 3T-Si6<?>ix 

[0026] ULh^^ J: o ty h 

•&*)-fr<:0!t«)<:OWffl<0-feyHfS:ie!^i:-i*-r. ^V^bfy 

S $ tiS t T«S 0 SS-SlR-r S C t t^X^ h COT J: 0 )£ 

30 ifhh. 
[0027] 

W^Wf^inMy ^^i>-^^:^o;t46^ol^ffl<o-by■»^^:^^^gf: 
-it^, S^<«^«s^<7)tyb^i3-it*it:'#s. 
[0 0 28] i:ta*«2f^co^^'{i. 2-^ayfl(7) 

m^mwi^^<m^x^ , -e^t i o ey h-rnism 

mcfct^i.^lM2:af>-ti--l.cOTtry h-rtiJI^S 
5:i6i±-rsc:t*J-C#-S. t.fzmm2-:>ffyria)d*><n}i 

[0 0 29] ttzmim3W8j:r>mrQ\i. m^m^WL 
mtmminzmi^^hmi^mMmh;ibi.z 

[0ffi<OlS*=5riftBB] 

[01] mi <O||ifi0«<7)|g|SS:5rryp -y ^0 

50 [02] ^Knm^mmv^^n^yu-^^-v 
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[031 mi<ommizmm'ommbmmwi<o 
m 

[07] mmk(0-rimm^:7rcfm 

[08] mwm)i^<f)wm:^m 
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4 mmt 
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11 m^mm 

14 >'XTA3>'hP-7 
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